Neurofibromatosis type 1: pathology, clinical features and molecular genetics.
Neurofibromatosis type 1 (NF1) or von Recklinghausen neurofibomatosis, is a common heritable neurocutaneous disorder. This disorder appears to affect all races, with a prevalence estimated to be 1 in 3000. Approximately half of all cases of NF1 represent new mutations. The characteristics of NF1, which include cafe-au-lait spots, neurofibromas, Lisch nodules, optic glioma, osseous lesions, macrocephaly, short stature and mental retardation suggest that the genetic lesion affects the proper development of multiple organ systems. Within the past few years, the gene causing NF1 has been identified and the protein encoded by this gene, neurofibromin, has been the subject of detailed investigation. The NF1 gene spans over 350 kb of genomic DNA and encodes a protein product of 2818 amino acids. Neurofibromin is expressed in many different tissues. It is now known that one role of neurofibromin is as a GTPase activating protein (GAP), very likely in the same pathway of signal transduction as ras. Absence of neurofibromin in mice homozygously mutant for the NF1 gene results in profound developmental abnormalities. In mice that are heterozygous for NF1, an accelerated onset of tumor formation is observed. Combined with studies of tumors from NF1 patients showing homozygous deletions in the NF1 gene, these data suggest a role for NF1 as a "tumor suppressor". Evidence suggesting other roles played by neurofibromin, in control of proliferation in some situations and differentiation in others, is gradually bringing the previously hazy picture of this genetic disorder into sharper focus.